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( ) $=\mathrm{T}\mathrm{A}\mathrm{K}\mathrm{A}\mathrm{Y}\mathrm{U}\mathrm{K}\mathrm{I}$ ODA
( $\mathrm{D}\mathrm{E}\mathrm{P}’ \mathrm{T}$ OF MATH.-SCI., UNIV. OF TOKYO)
ABSTRACT. We investigate the radial part of the matrix coeffcients with minimal
$IC$-types of the large discrete series representations of $Sp(2;\mathbb{R})$ . They satisfies cer-
tain difference-differential equations derived from Schmid operator. This system is
reduced to a holonomic system of rank 4, which is finally found to be equivarent to
higher order hypergeometric series in the sense of Appell and Kampe’ de Fe’riet.
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( ) $=\mathrm{T}\mathrm{A}\mathrm{K}\mathrm{A}\mathrm{Y}\mathrm{U}\mathrm{K}\mathrm{I}$ ODA ( $\mathrm{D}\mathrm{E}\mathrm{P}’ \mathrm{T}$ OF MATH.-SCI., UNIV. OF TOKYO)
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$SU(2,2)$ Whittaker large discrete
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) long root parabolic induction
generalized principal series $K$-type ” ” large discrete series
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MATRIX COEFFICIENTS OF THE LARGE DISCRETE SERIES REPRESENTATIONS OF
\S 1. $Sp(2;\mathbb{R})$
$Sp(2;\mathbb{R})$ root Euclid
$\{\pm(2,0), \pm(0,2), \pm(1,1), \pm(1, -1)\}$
$\{(2,0), (1,1), (1, -1), (0,2)\}$ $\{(0,2), (1, -1)\}$
root root T Cartan
T unitary derivation $\mathbb{Z}\oplus \mathbb{Z}$ – dominant integral weight










$–$ $=\{\nu=(n_{1}, n_{2})|n_{i}\in \mathbb{Z}, n_{1}>n_{2}, n_{1}\neq 0, n_{2}\neq 0, n_{1}+n_{2}\neq 0\}$
parametrize
$–I-=\{(n_{1}, n_{2})|n_{1}>n_{2}>0\}$ —IV $=\{(n_{1}, n_{2})|0>n_{1}>n_{2}\}$
parametrize
$–II-=\{(n_{1}, n_{2})|n_{1}>0>n_{2}, n_{1}+n_{2}>0\}$ ;
$–III-=\{(n_{1}, n_{2})|n_{1}>0>n_{2},0>n_{1}+n_{2}\}$
\Xi II\cup \cup --III large discrete series parametrize
Harish-Chandra parameter $\Lambda\in---III$ A positive non-compact
root $\{(2,0), (0, -2), (-1, -1)\}$ A \mbox{\boldmath $\pi$}\Lambda mini-
$\mathrm{m}\mathrm{a}\mathrm{l}K- \mathrm{t}\mathrm{y}\mathrm{P}^{\mathrm{e}}$
$\lambda=\Lambda-\frac{1}{2}\{(2,0)+(0,2)+(-1, -1)\}+\{(1, -1)\}=\Lambda-(0,1)$
\mbox{\boldmath $\lambda$} Blattner parameter
Plancherel \mbox{\boldmath $\pi$}A $L^{2}(G)$ G $\cross$ G-
$\pi_{\Lambda}\otimes\pi_{\Lambda}^{*}$ $\pi_{\Lambda}$ Blatter parameter $\lambda=(l_{1}, l_{2})$
$\mu=(-\iota_{2}, -l_{1})$ $\tau_{\mu}\in\hat{I}\mathrm{f}$ \tau \mbox{\boldmath $\lambda$} $\pi_{\Lambda}^{*}$ minimal
$K$-tyPe $\pi_{\Lambda}\otimes\pi_{\Lambda}^{*}$ minimal $K$-type \tau \mbox{\boldmath $\lambda$}\otimes \tau \mbox{\boldmath $\lambda$}* 1
$L^{2}(G)$ $(d+1)^{2}$ (
)C- Cartan $G=KAK$ radial
part ( $A$ ) (- )
\S 2. Schmid
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( ) $=\mathrm{T}\mathrm{A}\mathrm{K}\mathrm{A}\mathrm{Y}\mathrm{U}\mathrm{K}\mathrm{I}$ ODA ( $\mathrm{D}\mathrm{E}\mathrm{P}’ \mathrm{T}$ OF MATH.-SCI., UNIV. OF TOKYO)
Harish-Chandra parameter $A\in$ —III \mbox{\boldmath $\pi$}A
\mbox{\boldmath $\lambda$} Blatter parameter \tau \mu \mbox{\boldmath $\pi$}A* minimal $I\mathrm{c}’$-type
$C^{\infty}$ -induction $Indc_{r}(\tau\lambda)=C\infty R\tau_{\lambda}(K\backslash c)$
\mbox{\boldmath $\lambda$}\in E $K$ $(\tau_{\lambda}, V_{\lambda})$ standard basis $\{v_{\lambda,i}|0\geq i\geq d\}$
( \mbox{\boldmath $\lambda$}=(l1, $l_{2}$ ) $d=d(\lambda)=l_{1}-\iota 2$ ) $\{v_{\mu,j}^{*}|0\geq j\geq$
$d\}\subset V_{\mu}$ $\pi_{\Lambda}$ $H_{\Lambda}$ V\mbox{\boldmath $\lambda$}
$v \in H_{\Lambda}arrow\sum_{i=0}<v,$
$v_{\mu,i}^{*}>v_{\lambda,i}$
$\mathrm{H}\mathrm{o}\mathrm{m}\mathfrak{g},K(\pi\Lambda, c\infty(\tau xK\backslash G))$
\mbox{\boldmath $\phi$} -- $V_{\mu}$ \mbox{\boldmath $\pi$}A* (minimal K-type )
– $K$- $i:V_{\lambda}arrow H_{\Lambda}$
$r:\mathrm{H}\mathrm{o}\mathrm{m}_{9},K(\pi\Lambda, C_{\tau_{\lambda}}\infty(K\backslash G))arrow C_{\tau_{\lambda\mu}}^{\infty},(\mathcal{T}K\backslash G/K)$
\mbox{\boldmath $\phi$} \Phi
(2.1). $\Phi$ minimal $I\acute{\backslash }- t\mathrm{y}p\mathrm{e}$ \mbox{\boldmath $\pi$}\mbox{\boldmath $\lambda$}
Cartan $G=KAK$ \Phi $A$
$\Phi$
( -) Schmid (gradient ):
$\nabla_{\tau_{\lambda},\tau_{\mu},\pm}^{ri_{\mathit{9}^{ht}}}$ : $C_{\mathcal{T}\lambda,\tau_{\mu}}^{\infty}(K\backslash G/K)arrow C_{\mathcal{T}}^{\infty}\lambda,\mathcal{T}_{\mu}\otimes Ad_{\mathfrak{p}}(\pm K\backslash G/K)$
K \tau \mu \otimes Adp\pm :
$\tau_{\mu}\otimes Ad_{\mathfrak{p}\pm}=\tau(m_{1}\pm 2,m_{2})\oplus \mathcal{T}_{(m)}m_{1,2}\oplus\tau_{(m_{1}},m2\pm 2)$ .
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$+8(d-i-1)D^{-1}sh(a_{1})Ch(a_{1})_{C_{i+2}},j$ $(0\leq i\leq d-2,0\leq j\leq d)$
3
94





























$(0\leq i\leq d-1,1\leq j\leq d)$
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$(1 \leq i,j\leq d-1)$






























(3.7). ( $c_{i,j}$ ( $a_{1}$ , a2))0\leq i,j\leq
$c_{i,j}$ =cd-j, -i $(0\leq i,j\leq d)$
K Weyl $W_{I\mathrm{e}’}$
$c_{i,j}(a2, a1)=(-1)^{d_{c_{i^{i}},()}}a_{1},$$a2$
5 , 6 , 8
(3.8). 2 $\mathbb{Q}(a_{1}, a_{2})$ ,Cl,
4
4 1 4
, , $0$ ,
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(3.9). (3.1) - 4 holonomic
holonomic $(\mathit{3}. I\mathit{2})$
4 $d$ $\{c_{0,0},$ $C0,2,$ $\mathrm{C}_{1,1},$ $c_{2,0\}}$
‘ $d$ $\{c_{0,3}, c_{1,2}, c0,1, C1,0\}$ .
holonomic $c_{i,j}$ $h_{i,j}$
(3.10).
$c_{i,j}(a_{1} , a_{2})=\{(Sh(a_{1})sh(a_{2})\}^{(^{\text{ }ij)}}--/2_{ch}(a_{1})^{(j)}-L+i-/2_{ch}(a_{2})(-L-i+j)/2h_{i,j(a_{1}}$, $a_{2})$
Harish-Chandra , $a_{1},$ $a_{2}$
$x_{i}=-sh^{2}(a_{i})$ $(i=1,2)$
$\{h_{i,j}\}$ $i+j\leq d$
(3.11). $(a_{1}, a_{2})=(1,1)$ $h_{i,j}$ $i+j\leq d$









$( \frac{\partial}{\partial x_{1}}+\frac{d}{2(_{X_{1^{-}}}x_{2})})h1,1+\frac{x_{2}}{2(_{X_{1^{-}}}x_{2})}h_{0},0+\frac{d-1}{2x_{2}(x_{1}-x2)}h_{2,0}=0$ ;
$\mathrm{h}_{1,1}$ :











( ) $=\mathrm{T}\mathrm{A}\mathrm{K}\mathrm{A}\mathrm{Y}\mathrm{U}\mathrm{K}\mathrm{I}$ ODA ( $\mathrm{D}\mathrm{E}\mathrm{P}’ \mathrm{T}$ OF MATH.-SCI., uNIv. OF TOKYO)
$( \frac{\partial}{\partial x_{1}}-\frac{L-1}{2(_{x}1-1)}+\frac{d-1}{x_{1}-x_{2}})h_{2,0}-\frac{(d-1)(x2^{-}1)}{2(_{X_{1^{-}}}1)(_{x_{1}}-x_{2})}h_{0,2}$
$\mathrm{h}_{2,0}$ : $+ \frac{d(_{x}2-1)}{(x_{1}-1)(_{x_{1}}-x_{2})}h_{1,1}+\frac{x_{2}(_{X_{2}}-1)}{x_{1}-1}(\frac{L}{2(x_{1}-1)}+\frac{1}{2(_{x_{1}-x_{2}})})h_{0,0}=0;\square$
$( \frac{\partial}{\partial x_{2}}-\frac{d-1}{2(_{x_{1}-x_{2}})})h_{2,0}-\frac{x_{1}}{2(_{x_{1}-x_{2}})}h_{0,0}-\frac{d}{2(_{x_{1}-x_{2}})}h_{1,1}=0.\square$
$h_{i,j}$ – $2\cross 4=8$
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(3.13). Deviard-Gaveau
ApPell Kampe’de F\’erier
(3.14). (i) $d$ $h_{0,0}$ :
$\{\sum_{i=1}^{2}Xi(_{X_{i}}-1)\frac{\partial^{2}}{\partial x_{i}^{2}}+((2+\frac{d-L}{2})_{X_{i}}-\frac{d-1}{2})\frac{\partial}{\partial x_{i}}$
$\mathrm{H}\mathrm{G}\mathrm{F}^{(n}\mathrm{e}v\mathrm{e})$ : $+(d+1)_{X_{1}}(x_{1}-1) \frac{\partial}{\partial x_{1}}-(d+1)x_{2}(_{X}2^{-}1)\frac{\partial}{\partial x_{2}}-\lambda_{0},0\}h_{0,0}=0;\square$
$\{\frac{\partial^{2}}{\partial_{X_{1}\partial x_{2}}}-\frac{(d+1)/2}{x_{1}-x_{2}}(\frac{\partial}{\partial x_{1}}-\frac{\partial}{\partial x_{2}})\}h_{0,0}=0.\square$
$\mathfrak{l}^{\vee}--\text{ }\lambda_{0},0l\mathrm{h}\text{ _{ }}$
$\lambda_{0,0}=-(\frac{2d-L+2}{2})(\frac{d+2}{2})$




$+(d+2) \frac{x_{1}(X_{1}-1)}{x_{1}-x_{2}}\frac{\partial}{\partial x_{1}}-d\frac{x_{2}(x_{2^{-1}})}{x_{1}-x_{2}}\frac{\partial}{\partial x_{2}}.-\lambda 0,1\}h_{0},1=0$






















( ) Whittaker ( 19
94 ) ( ) Siegel generalized
Whittaker Appell
–
Deviard and Gaveau Reference
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